Altering presenilin gene activity in zebrafish embryos causes changes in expression of genes with potential involvement in Alzheimer's disease pathogenesis.
Aberrant splicing and point mutations in the human presenilin genes, PSEN1 and PSEN2, have been linked to familial forms of Alzheimer's disease. We have previously described that low-level aberrant splicing of exon 8 in zebrafish psen1 transcripts in zebrafish embryos produces potent dominant negative effects that increase psen1 transcription, cause a dramatic hydrocephalus phenotype, decreased pigmentation and other developmental defects. Similar effects are also observed after low-level interference with splicing of exon 8 of psen2. To determine the molecular etiology of these effects, we performed microarray analyses of global gene expression changes. Of the 100 genes that showed greatest dysregulation after either psen1 or psen2 manipulation, 12 genes were common to both treatments. Five of these have known function and showed increased expression: cyclin G1 (ccng1), prosaposin (psap), cathepsin Lb (ctslb), heat shock protein 70kDa (hsp70) and hatching enzyme 1 (he1). We used phylogenetic and conserved synteny analysis to confirm the orthology of zebrafish ccng1 with human CCNG1. We analyzed the expression of zebrafish ccng1 in developing embryos to 24 hours post fertilization (hpf). Decreased ccng1 expression does not rescue the hydrocephalus or pigmentation phenotypes of embryos with aberrant splicing of psen1 exon 8.